Optical plankton analyser: a flow cytometer for plankton analysis, II: Specifications.
An analysing flow cytometer, the optical plankton analyser (OPA), is presented. The instrument is designed for phytoplankton analysis, having a sensitivity comparable with commercially available flow cytometers, but a significantly extended particle size range. Particles of 500 microns in width and over 1,000 microns in length can be analysed. Sample flow rates of up to 55 microliters/s can be used. Also, the dynamic range of the instrument is significantly increased for particles larger than about 5 microns. The optics, hydraulics, and electronics of the instrument are described, including the best form for a low fluid shear cuvette. The new pulse quantification technique we call digital integration is presented. This technique is essential for the instrument to handle both short and very long particles with a large dynamic range. Test measurements demonstrating particle size range and dynamic range are presented. Dynamic ranges of 10,000 and 100,000 were typically observed, measuring field samples with Microcystis aeruginosa colonies, whereas one sample showed a dynamic range of 10(6). A simple method for interpretation of time of flight (TOF) data in terms of particle morphology is presented. The specifications of the instrument are given.